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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
optical information recording medium where a 
minimum cell length is designed to be a beam 
diameter or below and multi-value items 
• forming separable distributions can be 
reproduced, to provide a method and a device 
for generating a detection signal which enable 
reproduction of multi-value signals as 
9 separable distributions, to provide a method 
and a device which enable highly accurate 
detection of information denoting a recording 
mark position, and to provide a method and a 
device which enable highly accurate recording 
and reproduction of a timing signal to detect a 
recording mark occupancy rate and the recording mark position information. 
SOLUTION: In the optical information recording medium, an optically rewritable optical 
information recording medium is irradiated with a laser beam to form a recording mark 
on regions thereof, the regions for recording the recording marks have an identical 
area to each other (the regions are hereinafter called cells), one recording mark is 
recorded to one cell, and information to be recorded as information of combinations 
each consisting of a rate of each recording mark occupying each cell and an offset of 
the recording mark position with respect to a circumferential center of each cell is 
modulated into multi-value information and recorded. 
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6) r«nE-b>KcJtr*IB»^-5'BB«©iS«*iinE 

•fe;i-rt©ia^-7-^{4g©ffi^#tfa{£ L-Tfaii§n/c 

*<I1ll«*ll*-r4*«*Wr*E»*ffi-C*-9T. IB 
iiS^ffl©^tr-A^^tS#BIB^ftK:MS*L. MB 

ft&m*h<DKm%mmi*ftm38kxi&m-?z> r f 
(t 2) m^xim-7-i'^mm^tiiL. yemm&t 

H#l,-rf#<E)*x£TPP (t2) (Tangential Push-Pu 

n) m^Tiai^-^firg^WL. fai^v-^oiW 

^i(4g©iffi^1±tt^S^L. ttTlBRf (t2) iT 
PP (t2)li, iai§*?£ffl©Sl#f-A*5-fe^©EN> 

as-c-y > 7- > y $ ntcm ^x $> 9 . Miam ( 1 > « 

(2) JSfBtS©*ttaK^iift*fflt>SC£%1$ 
[ 0 0 1 5 ] I5tc*fc. ±ta»iB«. *¥m<D (17) 

r mria* Kictt? i iaii-7 - ^ mm<o a £ bo be* * 
rt©ia^-7 - ^ &g©m£-fctfj}#R <t u rt bis s ixtc^m 



(6) 

9 

tmn. ARft* Tppwtt>yu>mfc 

*^«:»*©B»^-^C«flESti, h51B^ ( 1 > «X 
tt* (2) TOK©3e«WIB»«ft*fflC^Ci*»« 

(is) rwmy->*7 s>^ccpubs-& io 

fill BliS ft/efB&v - >; £ > £S3nT & C <h *e« t 
-TSIHEfll (17) ^IBigCD^tf *BBtt!K{*<DKtt?l£ 

[0016] 

McifflB-rs. 

1. e»^-*£«¥^troiH&& 20 

RIB"*"*. B1CC^~*£^£R f 

ttiUTiali^ftfc&tBt: ? hr*>EICH«i&S. S 

^WaBES3^A/4 </U«B»?S£U-tf©iftfi) t>£> 
o*/Mt<£oT. R f fi#ffltt^ffc-r*. Rfi^B 

[00 17] C©PiMfJfflL/t ( 02CCK»v-*-K 

-^;^>{CfcW4R f fi#4lC!)*(6**t . (Rf IS 
^®«, *<M^ctt£«'htt©Wfci tot. lESMbS 

0. 6Mm^^ &/Bl/fcfBiiv~?O/^>£0 3 
(c^To H3rtt. *>u*nJB*rtiKHWf«:i2»llU 

r£fBt\ l-fe^= 1 >*^tf^ r) IBi^?-^ 

<D^"£>te: v IBIS^— fJWfcC**-— * (Pattern Number 

o) 7^e>, is«^~*#i o* + >*;i^* h<t&s*- 

-X (Pattern Numbers) <Dffl-&tKC& otl^ s 

[0018] antt-AftccWL/r^jKonH^fts 
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6S££ft&R fM^ffitefi^^n** c©i»cig2 
■o icfrfotctji & . *t a i & & -fe jitfi ZGygssar?- 
sn4Rf«#«©nw^ wiB«»a±«:i»nrc^ 

£^*S 0 02Oi|^ Sialic- 9<OR f fi-^-filCD 

£^#<tLTte, S36t-AS^O. 8 Mm, -feJU© 

A£tiKC$*fiC 1 6»»Ln*S. ZCDtctb. 1^*> 
*)\,\Zv h4>P]JUft£3<DS3&» a3-C^3ft£*§^J: 
0 4>^< ftotW. (H5#JH) 
H40R f «fli§©»«*6flS<t5lC, SEflt-?-* 
;<*>*6»6h*R f «^©IBIIllK±«:«M>tat9 
«&^©iB»v--^*> , c % f ff-^f 

[0019] 2 . *^HjOJES 
*>&«&ftSR f «^©IBIwa±«:«l3W** < tt* 

^-To Beit fBsa^-^^^^^ccjtfursfrKi-r 
nri^s ( i ) <om^, -fe^cD^tcfiHL/Tc^ (i 

i) CDit^-, -fe;l/OaWntl^ (iii) <DW&<DR f 
»ttWUf5RfIf*Rf (t) i«Hr*t* (t 

ttKkfflr**>^y>in»iB) . iBSWiffloai*^- 

A^s-fe;i/*^cctis*ret#^ t = t 2, -fe;UD*,CMa 

fif$^Rf (t2) r^aao, taiiv-^ftg^Rf 

ft-Sftf^fbSAR f = Rf(tl)-Rf(t3)({a 
Lt2-t 1 = t 3 - t 2 ) rt^ffi-T^C i&CcfcD, 13 

is v - ^ cd i ag(Dis^-i±it$R^ w^-r sct^ 
■sjffitcaa. Hem t = t i<Dtz<DV>7'v># 

&>&A> t = t 30itOt>7'»J>^Br^Ut 

*fc, 3fetff«iBii«i*±o^>^';>^A<b* 

B©IE«4*>^'V>yiHP»SDiUTC^. 06*Ctj^ 
TJ:^ (i) v (ii) , (iii) (Di&ci<DA R f [£ 
m 6 CCffiSlBiti U/cJ: 5 (C««t J, ARf OS^CDM 



11 

[0 02 0] ^§mJj&<DBMttS^~C + i5(0ffi* 

^^c^fbriB^v-^^-r^L/rt^e c<DlB£§^ 
-^^^>^6»e.tiSRffi#©» : ffi*H7Cc, AR 
f 0 8 KTjrTo ^>7"U>^aPg«, SD 

/2 = 4* + >*;bfcr* hr^^o (AR f fi#ffl», 

R f m#0«^ciBi*/JMi©"H* 1^^^ jBBftSn 

ytaffir^Ksnn^s) Rfft-^ 

4BM<DU»*C, AR f «#/c^-CE»"7-^^^>*¥l| 

y^>tcj:^R f -ARf mmmm-?-?'* 

Kg-r^lE^v->7CDAR f Stt^SKTS^^W^ 

^cimo c©ii**3&>6. taa«a[*w< i/fcc 

^T"IfiS»3Kj0- 6Mmt$i^ CCD^r-X-C«, "fe^ 

fiS#2?-*>*Jl/ty r (= 0. 1 7*-te;l/g) <D*§ 
^~C, IBI^v-^CDTnS^:, Patl^^Pat9tC 1 
*JUtr* h»tttf6lfc»»*Slt^4. (01 2 
#J£) 

[0 02 2 ]P«fc, 8B»v-*©raH;fr|fi]fi3#4* 
+ >*;l/tr?r (=0. 3 3*^;H) OH^il3 
<t0 14&t, 6* + >*)Wi> h (=0. 5 0*^ 
S) <D*#^€:01 btmi 6CC^U/c e SDO®IE®H 

turn if>^v ^ >^co-rn^c*ti/AR f 

Dtt. 0. 2*CL^ (SD/2) ^0. 6*CL (fl 
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[0 02 3 ] 4 . TP P«#Kl J: £IBl*v- *{igfj;£ 
-rnS€r*0^T5M#tCTPPM^*^o TPPfI-5f 

tt, Rf fs^&K-r^^Jftfflo^ffls^^e- 

(3£tt«ia»s*si«©«^H#M) t p p m nzv > 

{£g-r&<t#T'#>£ 0 ibsv-^^-^>^ hi 2. m 
i3,0i 4<Dm^(tcte[,>x$mL,tc 0 01 2<om^<o 
t p pm^zm 1 7 tc, 013 <om^<oT p pm^zm 

01 4CD*t^£>TPPfi-£f£01 9^Lr& 

(tp pft-^ffl^, r f m^m&Mckm£m:'bm<D 
ssiiir, iEaftstifeWcfflraiBsnTi^) c 

20 ©tt*J:0. AR f {f-^PJDJ^CC, Rfff-^tTP 
Cit, 2rtftEL:fcaB»«K*l*< LfcC <LCCJ:S1J 

[0 0 2 4] 5. If > U > ^ £ ^>y©ll 
3O1f>^U>^fflPiSSDcr)iSiEffifflma0r, 1f>^ 

y > y £ -f s > ^cd-t ticcjt i/ -el***** cc < ^ s d 

m®.frt>> Rflf, ARfif, TPP(t%4ffif 
Z>tc&><D % << % > ^ c i 

[0 0 2 5 ] 0 1 0X9js\^tcl^^-9^*?Zs-frh. C 
40 Q^fttC^o/c^ PatternNumberO<b Pattern Nu 

mber7 v C^>€>«, CCDPattern NumberOi Pattern Number7 

<DU*)T&h^z >^mmm-^t itf^cir, fitis^ 

^ o ^(^tC x Pattern NumberOi Pattern Number7CT)^0 
iBL^*>t«-3rE»B*UfcRf fs-^^^02 5 
GC^To C0@t«, Pattern NumberOi Pattern Numbe 

50 tt^*s/cfe. frBa*^5>^^xffl©^^>©ro 



(8) 

13 

Pattern NumberO^: 5 <@<L, Pattern Number7£r 5 

y>*U 5Wcj:5Rf«#£ft*«Er*. ssa 
< fi-^B^-r * c i *J nj«6K: S . 

[0026] 6. tcDi&commm 

H9r^Lfc*»W£6©|BK«'rtt, Patoip&ti, Pate 

£>*02 4tC^T«> Kttl«fe*tt£UCH:. 
Ag*SfiO. 8 urn, -feiKDnH^fiSttftO. 6 m 

£ffi^ri>& 0 if>^';>^rapa«, sd/2 = 

h»*TtfSCitc«):*) t &K»v-**>6f»e>*i£R 

2Rfca2g&Cfc#£R f fa^CD»W^SI2 1 . AR fM^r 
0»MI2 2 4 Rf-ARf»^I2 3tC^t 0 0 

gf^nrfco, r f - ar f ©a^6«as<t^ 
7-^/^>^)Sr^, x -7 - uiEftj o x ^ — . 

0. lWHTOttltffiCimfc. 
[0027] 

ttiSfc. gufBJff ( 1 ) M (2) QL JR (3) 4L 
»(4)**(11) KfcttW (12) lfBi£<D##£ 3 

l»r«»3W«fflLrfe, 

<«3&C#*. StFlfi^ (5) TOtfJR (13)1 

IBKOffeWCJ: 0 , ISliv-^firg^AR f ft#r^m 

"SJtg-C^^o 5 iJK* ( 5 ) IRO'lg (14)1 
KiE<D»9BtcJ:D, D»t4B»v-jr<0ARf«t# 

fcE»^-^dr>*aWbTl>*©-C. Rf-ARf 

»( 7 ) WfttfIR (15) HB»<Dffei»&c J: 0. 
y>$THI»SD€:0. 2*CL^ (SD/2) £0. 6* 
CLtcS3eL"Cl^©-C. SD©£»K:<fc4AR f 

C£j&5nJfifcT*£. SfcS&CC, mWm (8) IRtf* 
(16) OT»©»»«CJ: 0. e»v-*{ig*TPP 
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aCt3»UI6t?ft5. fufBJg (9)1, fR 

( i o ) m ( i 7 ) (is) m&<D&m 

*CJ:*K ^fflt»«OiB»v-^^<5r>K:£e3 tittle 

[01] IBft^-^^-fe^^WcftSJa^O, ISiiv- 
[02] E»v-^i6W*i**fau^l/»ff©H« 

[03] SHBU^Jt' (Mjlti - level) iSHBIEfi^— * 

[04] IMkv-^i6W*iS^fflU-<^WOKI« 
(BBtt^- (3M«l"<JMS> ^8(0^) 

[05] &tA\s'<j\s (M/lti - level) i^fitlBi^V-^ 
[06] *»J§©JIIQi*JtWJ-r -!2^t*ii|>CC*t 

r f fi-^cow^0^^*r0"c* 

[07 ] *56WiSK)R f aWMtStHtftS. 
[08] *«Hffi6!)AR f fi#©«$*StBr 
[I9]'*^ft©R f rARfM*^fHt?*S. 
[010] *»IBffi<DiHitU"^^ (Multi - level) £^ 

[011] *9*>7'y V^raPSi AR f <OK% (IBii-7- 
0 ^©RJStffifiStfZ**^*^* h (= 0. 17* 
■teJl/fi) Oi§^) ^tit^^c 

[012] iE»v-^£-> (Eft^-^ORS^ 
g$^2^t>^t:^ (=0. 1 7*-fe^g) ©» 

^) «^-rHr*&. 

[013] *>^y>i1HHiARf OBB« (fBliv- 
*©RJB#W*S#4**>*^tf * h (=0. 33* 

[014] ibi§^-^^'^-> (fE»v-^ons*rnj 

g3^4f + >^tf b (=0. 3 3*-fe^fi)Oi» 

[015] -9->^y.>aiBHIiARf (IBIi^- 
^ORJS*l"IfiS3»6^*>*;l/fc:^ h (= 0. 50* 

[016] IBliv-^^N-^-> (IE»^-^CDRH*I^ 
fi3*SB ^^>*-rt/tT^ h (=0. 5 0*-fe;VS)CDi^ 

^) *7sria"c*4. 

[017] IBiiv- *re*->£ TP POii (IBl^v 
-^cr>RS^^S^2^^>^;Vt*^ h (=0. 17 
*-fe;l/S) Oi#^) SrStBT*5. 
50 [018] ialiv-^^'^-><bTPP(DB8^ (IB^v 
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[019] >*$->±TPP<D«% (ISfiv 

-^(DRS^rnlSS^6^f \s*)\,\Zv b (=0. 5 0 
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* [1122] mskmi (oar fs#*s-rir*5, 

[02 3] SSfcfll 1 (DR f - ARf»**5%tHT* 

[024] mtmKotm^-^^tf^iTjkirmviy 
So 

[02 5] -9->7"V>^^>r S>^«^tB"C& 



[01] 



[02] 



RfM 
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(Groove) 
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Pattern Number 



1 7 ] 





EBMorkGHttSa* (0 Rf = m2.^Fff=RF11-RF13<0 

EBMoiitCOf&tlij* (ii) : Rf = Rf22. 4JRf=Rf2l-RF23 = 0 

EeMarkOtfrEtf (iS) <JMS£- : Rf=RF32l <4RF=RF31-RF33 > 0 



[H8] IM9] 




Pitteni Number 



[§10] [011] 





[014] 



[015] 




[016] 





-Pari 

-Pat2 
-Pat3 
-Fa*4 
-Pat5 



0 20 0.40 0.60 0.80 1.1 



[018] 



19] 



04O 
0.30 
0.20 
0.10 
g 0.00 
-0.10 
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-0.40 
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-*£=0.33*Ccfl£ 


































































































































I 


8 


2 


1 


1 


1 













0.40 
0.30 

a .2D 

0.10 
S 0.00 

-o.io 

-0.20 
-0.30 
-0.40 














































































































2 




1 




1 


I 



120] 



Focus/Track ACT 

LD 



4PD 




I 
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